Objective To determine whether the incidence of preeclampsia is different in dichorionic compared to monochorionic twin pregnancies. 
INTRODUCTION
The incidence of pre-eclampsia (PE) is increased in twin compared to singleton pregnancies and has been reported to be in the range of 6 -31% [1] [2] [3] . It has been suggested that hypertensive disorders in pregnancy are related to the immunological differences between the mother and the fetus but studies examining the association of PE with sex or zygosity have given conflicting results 1, [4] [5] [6] [7] [8] [9] [10] . Zygosity can be determined accurately only by examination of DNA markers, which implies invasive testing prenatally 11 . Consequently, even if the information on the incidence of PE in the different types of twins was accurate, it precludes this method from routine application. On the other hand, determination of chorionicity can be performed reliably and non-invasively during the first trimester of pregnancy 12 which makes this method a useful tool for counseling pregnant women prenatally regarding the risk of PE.
We investigated the incidence of PE in twin pregnancies in relation to chorionicity, as assessed by first-trimester ultrasound examination.
MATERIALS AND METHODS
At King's College Hospital, women are offered screening for chromosomal abnormalities from a combination of maternal age and fetal nuchal translucency thickness at 10-14 weeks of gestation 13 . Demographic characteristics including maternal age, ethnic group, smoking, parity and ultrasound findings are entered into a computer database at the time of scanning. Twin pregnancies are classified as dichorionic or monochorionic according to the presence or absence of an extension of placental tissue into the base of the intertwin membrane, visualized by sonography as the λ-sign and T-sign, respectively 12 
.
Gestational age is determined on the basis of the last menstrual period or, if this is uncertain, on the basis of the measurement of the crown-rump length of the larger fetus.
A computer search was conducted for twin pregnancies with live fetuses at 10-14 weeks of gestation that had been seen in our department between September 1996 and September 1999. Only pregnancies that resulted in two liveborns after 24 weeks of gestation were included. Pregnancy outcome information was obtained from the maternity units. Pre-eclampsia was defined according to the classification of the International Society for the Study of Hypertension in Pregnancy 14 . Women with chronic hypertension, renal disease or diabetes were excluded. Variables considered to be of potential importance in the analysis included maternal age, ethnic group, maternal smoking, parity and gestational age at delivery.
Statistical analysis was performed using Statistical Package for Social Sciences (Chicago, IL, USA, version 8). The chi-square test and univariate logistic regression were used to determine
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the significance of differences between twin pregnancies that developed PE and those that did not in terms of maternal age, ethnic group, maternal smoking, parity, gestational age at delivery and chorionicity or zygosity. The gestational age at delivery was divided into quartiles, as there was evidence that it was not associated linearly with the risk of PE. Multiple logistic regression analysis was performed using as outcome the presence or absence of PE and as determinants all of the above factors. Odds ratios (ORs) and 95% confidence intervals (95% CIs) are reported.
RESULTS
The study consisted of data on 666 twin pregnancies, with known chorionicity, identified at 10-14 weeks of gestation and resulting in two live births after 24 weeks of gestation. There were no significant differences between those pregnancies that developed PE and those that did not in any of the variables examined apart from the gestational age at delivery ( Table 1 ). The incidence of PE in monochorionic and dichorionic twin pregnancies was 9.4% (95% CI, 5-13%) and 7.3% (95% CI, 5 -9.6%), respectively. Multiple logistic regression revealed that chorionicity did not have any effect on the development of PE after adjusting for maternal age, ethnic group, maternal smoking, parity and gestational age at delivery (P = 0.6; OR for monochorionic compared to dichorionic twin pregnancies, 1.19; 95% CI, 0.61-2.31).
Knowing that all dichorionic twin pregnancies resulting in two different-sex liveborns are definitely dizygotic and that all monochorionic twin pregnancies are definitely monozygotic 11 , we also decided to investigate if the zygosity had any effect on the risk of PE. There were 394 twin pregnancies (223 dizygotic and 171 monozygotic). There were no significant differences between those pregnancies that developed PE and those that did not in any of the variables examined apart from the gestational age at delivery (Table 2) . Multiple logistic regression revealed that zygosity did not have any effect on the development of PE after adjusting for maternal age, ethnic group, maternal smoking, parity and gestational age at delivery (P = 0.48; OR for dizygotic compared to monozygotic twin pregnancies, 1.29; 95% CI, 0.62 -2.71).
DISCUSSION
This study demonstrates that the incidence of PE is similar in monochorionic and dichorionic twin pregnancies. The rate of PE observed in this study is within the wide range previously reported for twin pregnancies, which varies from 6 to 31% [1] [2] [3] . Previous studies investigating the incidence of PE in relation to zygosity in twin pregnancies have given conflicting results with incidence of PE in monozygotic twins being reported as higher, similar or lower compared to dizygotic twin pregnancies 1, [4] [5] [6] [7] [8] [9] [10] . These differences may be due to the fact that in the majority of the studies the determination of zygosity was based on the sex of the fetuses using Weinberg's hypothesis that for every pair of unlike-sex dizygotic twins there will be one like-sex pair 15 . Consequently, these studies could not determine zygosity accurately and their methods can only give approximate results. However, some studies have used accurate methods of determining the zygosity such as placental histology, blood groups, red cell and placental enzymes of the offspring and HLA typing of the like-sex twins [6] [7] [8] [9] [10] . The majority of these studies showed the incidence of PE in monozygotic twins to be similar to that in dizygotic twins, as in our study. However, many of these studies are not recent and extend over a long period of time, and hence the definition of PE used varies markedly. The only study 10 that has investigated the relationship of chorionicity with PE, which was a total population study of twin pregnancies, demonstrated that the incidence of PE was significantly higher in monochorionic compared to dichorionic twin pregnancies (20.5% vs. 14.4%, P < 0.05). However, in this study the investigators did not adjust for other variables, which can affect the incidence of PE, such as maternal age, ethnic group and maternal smoking 3, 16 . Moreover, the incidence of PE reported was different from the one found in the present study, suggesting that the two studies are not directly comparable.
In the present study we have examined the relationship of chorionicity in twin pregnancies with PE rather than the association of zygosity with PE. Zygosity can be determined accurately only by examination of DNA markers 11 . Prenatally, such testing would require an invasive procedure to sample amniotic fluid (amniocentesis), placental tissue (chorionic villus sampling) or fetal blood (cordocentesis) 11 . Thus, even if we had accurate information regarding the association of zygosity with PE this would not be a useful tool for prenatally counseling women with twin pregnancies regarding the risk of PE. On the contrary, determination of chorionicity can be performed reliably and non-invasively during the first trimester of pregnancy by sonographic examination of the base of the intertwin membrane for the presence or absence of the lambda sign 12 .
It has been hypothesized that immunoincompatibility between mother and fetus contributes to the pathogenesis of PE 17 . If this were the case, the incidence of PE should be higher in dizygotic compared to monozygotic twin pregnancies and similar in monozygotic twin and singleton pregnancies. Since one third of monozygotic twins are dichorionic and about 10% of dichorionic twins are monozygotic 11 it would be anticipated that the incidence of PE would be higher in dichorionic compared to monochorionic twin pregnancies. The present study has demonstrated that the incidence of PE is similar in both types of twins and consequently is not supportive of the above concept. Therefore, it could be hypothesized that the higher immunological load, as the increased placental mass in twin compared to singleton pregnancy implies, rather than the greater fetomaternal antigenic differences, could contribute to the increased incidence of PE observed in this population.
In summary, we have shown that the incidence of PE is similar in dichorionic and monochorionic twin pregnancies. This information can be used to prenatally counsel pregnant women with twin pregnancies. 
